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(57) Abstract: 

PURPOSE: A sense amplifying circuit in non-volatile 
semiconductor memory device is provided to 
increase a sensing speed and decrease a peak 
current by performing a stable normal sensing 
operation and a stable inverted sensing operation 
and electrically isolating bit lines of a cell array unit 
when performing a sensing operation. 
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CONSTITUTION: A pair of bit lines(BL1 ,BL2) 
adjacent to a cell array unit and a reference cell 
array unit(300) and a pair of sub bit lines 

(SBL1 ,SBL2) adjacent to a gating unit(400) for transmitting data to an input and output line(l/0) are 
divided according to first and second isolating transistorsO 6,1 7). P-type MOS transistors(1 3,1 4) receives 
a control signal(PIBLO) at the gate and precharge a main bit line. A P-type transistor(15) is connected to 
one side of P-type MOS transistorsO 3,1 4), and receives a control signal(PIBLEQ) at the gate and equalize 
a pair of main bit lines(BL1 ,BL2). P-type MOS transistors(26-28) are connected to one side of the gating 
unit(400), and receive a control signal(PlEQ) at the gate and receive a control signal(VBL) at the source 
and drain and precharge and equalize a pair of sub bit lines(SBL1 ,SBL2). N-type and P-type MOS 
transistors(22-25) are connected to one side of the P-type MOS transistor(26), and receives control 
signals(LAB.LA) and amplify voltages of sub bit lines(SBL1 ,SBL2). N-type MOS transistorsO 9,20) are 
connected to sub bit lines at the drain, and receives a control signal(PISA) at the gate. N-type MOS 
transistorsO 8,20) are connected to main bit lines at the gate, and receives an external signal(VSA) at the 
source to access a phase of a selected cell data when performing a sensing operation in the case that a 
removed cell is selected. 
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ei oi aj9| uiE^ojEj s^oit g^spmt* e^^enh; Esiei^ aimuime^hi- s^eih 

2F; EfflSS EHaI MSHJI^EiSI S^Ill- S^EIH PSEil^jS aQI7fe« 21^22:0 
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371 iS CHKOI^ g| g^-»9 a 71*1 £3 ^EIAIEIQ. 

TilOIMCH!^ SI 01 22 PIBLO^h 971-EIH 371 0il9 UIM32!S SEIWttXI AI7I = El* 22± 
MS!X|±E1(13,14)2K 371 Hl^ 32^: M5!!XI±E1 (13,14)21 g^-Ofl 91Ei;H XflOias: PIBLEGfl 
711 01 MS 4£!oKQ 371 E.^21 M2! HIMEF9 BL1, BL2M OISEWI* *W *Kt Hit* 22± 



OI£ftPi «&iaS 22i M2JXI^Ei(26,27,28)2L 371 El* 22^ M^73^Q(26)2J ej&OI 9121 
H KOOtaS LAB, LAg ^71 ^2oKEl 371 AIM HI J=Ef9 SBL1, S8L22J ag» §?oPI Sit* EHxI^SJ 
fflfi 3 El« S2± J=2!XI:£M(22,23,24,25)2h HM9S 371 A| MHIMEJ93H- 2*71 91SH TflOIMOfl 
= 1^22^ SMMtl^ XOCHds PISA? I- 2,^1 ^i!2IS EHxl ±2:* 21* 22^ MS3X|±E1 (19,20) 
2K 7«0|e~ 371 OOSHIMEreijli- Z»9I 312IJ3 ^SEflgS a0|7fet»- 21^2:2 VSAM i2^g 4^2 

*km ^7ta aoi a@js a^NAisi ts^^Aioii 371 floia 3 aoiasi 213© siai£ «pi w as 

« 22^ ES!XI±Et(18,20)£ oi^oiach 

*fl4£3 CHt!- h& tffifBqsi EH3I3M EAftNX 

*03E a *4EI iSsKM £«3 gS^S Qgffl- 1TQ. 

AIMHIMEJoi SBL1 , SBL2S S MS UIHBtS! BL1, BL2M 391 HE|*KttX1 t[J\ El* 2 
M£HXjri£U13, 14,27, 28)M SSKM aSSSraiBS 5EIW3RI AI2!^ 2^!£! 3 QIOIEj-BJ S|3S 
2j/dl± *|» 371 gtt 22i M§JX|±E1(18,2Q)2j ±2^ HI Old 2:9 VSAOil^ OVM S3I«Q. 

nan, la, lab^ sssgf avs. Aia 37121 3eh(Wai um b^oi sihei-9 a son ^oH 

a|eh S Ai-aioj EKhciasaa asAia- oi«ob 371 umm& uimef9 k 715 uimekisi a?i 

tfgtPI SISKM 371 EH xl ±2± 2!* 22^ M?HX1±E1 (19,21 )M @-S AHQ. 

SBL1, SBL2DU 5EIWJKI g SSTS 371 2!« 22^ MBJQ±a(18,19,20,21)g SfttOI &23Q. Ollffl 
Oil- oflg S2^r M2HX|^E1 (18,20)21 7ilOIM2°!0| El= 0119 b|ME|-92J DlAlith S3»0I« Ml 

SAJ^KHI^ LABe OVS PSShOl HIMEF9S §^^| 91^ Si IDS 22^ 

M?!!a1^E1(22,23,24,25)M B^M9\ m\M ^CHS SST^KIIM g^fe ?312^^M tlQ. 

OIUHOil EHxl ^ 22^ M?H XI ±Ei (19,21 )2| TflOlM d^9 PISAc ill^ Ol^Oil U^MS 0119 

HIMEF9 BL1, BLZHIOIM HFOIOI^Qil 2|^H OPIEIS SBL1, SBL2S2J 3EI-SE DC2^2J Hit ^Xluffi 

xi- asAii^ioii^ p^oiioim 212^ i^«ehs wich^ck 

O^EI HIMEI-9 3 El £2: ISOM Tfl^HS S^ EO^S P^WIOIM Al?1 UIMEF9 S90I ^3^1 UHX1IS 
^EHDilAI SBL1, SBL2M Cl^e AlHCh CB7|Ai SBL1, SBL2^ SaaS" EDH, VSfe MIS ^El 

aIOI-XI ^?l§ 2101 Si^ 319 Oil A| S^^M 4=t»^CK 

[KFA1, BL10I my got BL27I- 715 Elli CIIMEJ^ S a, ^ ^Tisi go] ^ooj moiEl- ^^9 3 
SBLI^ OVS SBL2^ 3^2^ EilMS P^#2ICH 1 QI0|EF2|- ^1«J- £|#2J LilOIEhM ^All^ of 
Til HQ. 

SI5, 6E^ XIHEEDfl Di^ h:^ 533^^2] AJMaiOia g2HlEHSM EAI^CK XII 52 M S^ofS, S12b| 
Mf flllblMaaS ±71^01 d^)2|CH ^ SIHEI-901 97^ ^ CmetlH 70ns 
^SOilAI 7S1E21 IS06JH7I- 971-219, Xill, 2A|MH|E£f90| ai, 2HIMEF92J »OI0B 2J*H QBSEPI 
AI^LHIK 01^ 80n ^EOilAI LABdSS DSAI7I9 Xilh 2AIMHIMEI-921 mm 2JtH XH2A|«U|M 
EF9^ VccS, Xil1A1MU|MEI-9= OVS Pagllllh S h ^h9, X1]5S2h ^01 {SSS^S 

OH LABAJs7h OVS QSS^SAI NMOS 6, 7§ 5! 2f*# Li-Em Q. 

37, 8E^ 73I3E011 EHt!" biB 33^2] AIMaOld 321- HEH^M EAItTQ. l?2f S^o^, XIII, 
2UIMEF90I ^15221- ^ 3EH0HA1 ClfflBaH MS^S\ IS06JH2I- ^ AIS 70ns(HIA1 X1I4E2J PISAds 
7F 97F2I9, Ml, 2A1MHIMEF90I Cl^gE|7| Al^mm ^ UIMEI-92J a}0I^ LABI OV^ Q^AIli^S 
A1 m 33S^0I aOI XH2HI^E1-9S Vcc^, XilltilMBf9^ OV^ CI^SAIgJQ. BI8EB S^h9, W 
E£F ^01 ^^e^ ^tSAI NMOS 23, 24M Wft H§z UEf9D. 

a2E 3! X04EOBAI IS0d22h PISAi!27h AlZIDil 9 Oil 0| M El Si QUI 7h§^«# Oil «5,6,7,8£2J 
□EH^OilAi S^OI B ^S2J ^3 §EH2J 7l^aa 10ns 0I3OI UTE^^D! ^§25 

MOiH^ 22h7F SiQ. 

[[FEI-AI, ^71^ HI-2I- a ^21 [Q-sg^ 9§£| h:^^ §^ SI 9bHE|H iLi^^^ ^tSOl 7fe 
ura, ^i^AI fl OiEilOI^SJ UIMEI-901 271^^^ ^E|E|°5 {f«3 ^E2j §7f2|- QMOi ^ 2PM S 

m OiaiOI^Oil 01^*!- ^2) IHI9 HIMEF92I- S#^a9^S QOIEW 2^Sh7| ?l^ 7fl0IS^0ll 015 
t!-^^2| b|M39S ^ k 7l Sll, 2^EJEEH^|^E10il MEiaH ^ QI0IEF2J 2\#m 

^1^ 9E*0 0il2a 1>^2| HIMEF9 g^aSOil SiOIAI; 371 0il9HIMEh92J ^EI^OF 

XI m7| §^01 371 Dil9 HIMEI-9W1 ^71 913 ai*a*9»; 371 a 1*3^921' ^^01! 9 

ian 371 ^^21 DH°! HI^EF9e 0I1EIOIZS §PI ?|^«|ie5^B^; 371 Til 01 H ^2] ^^Qi| 91 
E| D1 3-71 *^2| A1MHIME19e ^EI*K3W ul-71 SI2#a^B2^ 371 *02#3^921 ^^Qil 91 
EIH 371 Ai^H|^EF92] a^S DIlEhOI^ 5h7| ?ltf SI2gtF^E^ 371 X1l2ea492J ^^Oi] 91 
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3UAi 

s*i¥g BiEifl ousei 5> v *i2i ts^ g^as 

[E22| S3] 

jyi£= Sfflsi 7isOti 21*1- eisa ousei ssisi *s± gistiMS. 

«I2E^ janEM am war ig^m^sj ekji9e. 

so3E= s ^gou m a g*i»^ e.h£xfl ousei §«2| a± s^tiss. 

E14S= J8I3EM CHti- iif *03§^2J ETOI9S. 

3915, 6E= JB1SO| CHS!" icS £03§sr2| AIMEBOId HSH5S. 

HI?, 8E= J3I3E0B CHt!" lug" 406)^^ AliaiOld 121- 

a irs^ eisai oiisei s-xitm sioiai. scie his ej-°!^?£m t+s §21 g?isr« 

SJ-SSII OUSEI Sx|°J g=5|S(HI 225, ®o| E|O|Em**A|0ll £!§!£! S2J 2 21 (Threshold 
Voltage : Vt)Oil 2|jfl aSgS HIM Eh£!2h 715 H|MEJ-°J]lf2) SSHxI-M gSjol-71 9ltJ- §?liTS 
MSEU S»°l S^5lS(HI St? 201 CK 

*01S= §EH2| 7ts(Hl 2|*l- g?IW2 BJEfll OIISEI §*I2| £5^ S^tlSl EAIoKH SIP-. 

xii 1 am tr£or2, uimef2!m sit!- as^ mshxi±eu6, 7521 Eit* a£i 

MSHX|±E1(8, 9)21- 015* *J OlEIIOI (I00)M 27|5J£M ^ce q. g^AI?l?l ««■ 23*! 52i 3 El ^aj 
A|±E1(4, 5)21, 3EIH §3j¥2I A|£ HIMEreis iEI^Offl Al?l = M2!A|±E| (107)21- 

£j^7iioim¥(2oo)§°m qigaoisp-. 

X1I2E^ JIM E0|| qi*i- ElOISg EA|*H>. 

All £21 SI2SM &2SIOI S^M ^SorS? Q-sSI SO. 

*II1E2|- 73I2EM S^olCH CHEflO) ^(100)^ 0|§*H)il°iH|MEre! BL1CHIS ±71*! SOI 2^2101 31 
EIH Dil°!blMEF°j BL20fl= ±71=! ^21 £!°J §2! 20S!e SAItfe 715 £101 <3^tlCH 31 

UIMEF2J0I sMol Qmm*l &EHO0AI i!2 ISOM l±t!EHM e!0U0IM(o10l OI£!)AI?IS, □ «!§=! S! 
01 31 01 ¥(100)21 UIMEi-oio, &mm Vcc 5 EJ 7:101X1 1! S^B2J AIMIdlMEI-e! SBLI,2M 21TAI7I 

2 0121- gAIOfl £Q± 5^71 SiOliJS LA, LffiM °!0IIOIMA|?1 SBLIg OV, SBL2§ VccM PHMAI?I = be 

PEiLi, isodss ej-sa i^s saieioioi: §idi n sroi anoi vcc + 2vtoi&^ hih 

^El ^TIIEICHOt ofe OiagOl Sl^OI £E& S10I &IIP°J ?^§2^ gj OiaiOIB^I mi2!UIMEF°! S3 
1 UI-EI-M71 OHSOil ^E2| S S|(peak) S = 2J S^IM 0PIAJ2JD. 

imM, s ggooAis mm ^la^ei saisi jhiskji e^sa diisei ssj-m ^ssi^oi a ^s? 

01 SIQ. 

[OEIAI, B ^S2| awn g^l ^*SS|-= B^EM IHISEI &X|2J bimEie! g^S| 

S3 jgistfoii sia. 

s g-S2i ci-e ^sjs auaj^e^i- s^itin m*mm ^mm?\ mmmg b^esi nisei §*isj hi 
mei-2! s^sism nmm\ sick 

^7lt!- H12>^ =»M ggtm ^Iti- B ^S21 AteKW [jag, OlEflOI^Ofi OlStJ- tl&^i 

use! himei-s!^ sa^pejHs dioipm a^spi thoisi^oii oistt ti-^rsi HieEiej^ ?v\ 

m. 2^E|MeHAI^E1CHI 2JSII SEI2IH m MOIEJ-SJ $|^-# *ga§PI 9lt!" M?I^S BJEifl DflS 

El §-x|2| U|EEh°' e^tlSOII SiOIAI, 4^1 D|ie!HIMEI-e!2| 3°J-g iEI^OI-AI SPI ?|Sh01 SJ=OI g 
7\ DflgJ HIMEieKHI 2,^1 JillgS^BSI-, ^1 JMIsS^E^ S^OII 31EIH 011°! 

HIMEieiM OI1POI5SPI fll1§5l^B21, S-71 TflOIU^SJ mmW 312101 4^l tJ-^l AIMUI 
ME1°!# iEIXl-OIAI SPI ?!*]■ BI2#S^92K 6^1 fll2#S^&2| ^^0|| 332112 £J\ AlHUIMEie? 
2| SSls OIIPOI^ 3^1 ?|*i- 73l2§5^e2K ^71 HI2§fl4=e21 ijSjOfl 2? 121 01 ^71 H|MEF°!2J 

asmoie s*iSPisifc!- e^4=B2i-, Eeoe!= AiHbiMEieiaf 212111 tiioim^ 3eise 2^ 



Dfl°! HIMEie.121- 3t7l 3 121 01 iTIl! ^01 £ta|9 3?(HIA12J id!^IS^AI(Hl ^71 M 010IP°| 

*I^M e?Afl^: o|7| $m ?Vi\± 4=Em 7W^ 1S°5 t!C|. 

SI3E= S ^SOil OiE g?I^S &E9I DIIEEI 5xl°| 50^ §=7| tISM EAItJ-Q. 

yE«®S 01^013 a CHEflOl^ 5! 715 g 01 Ell 01 ¥(300)011 OlStJ- t>«2| Oil°j HIMEie! BL1, BL21f, 
ej^^Eie! I/0°S D] 01 EH 171 9\& Tfl Oil ¥(400)011 01 St!" t!«2| UIMEf°!°! A| SHI MEI-2! 
SBL1, SBL2S 2|7| 11, 221E|M?HA|^E1 (16,17)011 2|SH gEISQ. [&E1AI, ^4! S^OI ^tSEICH IDS 
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(54) gfiirg esa wgEi g^gj *i± g^g 



1. g?IQil ssoi ^ 7ia^o^ 

1CIE HIM Eh°]^^M = yE^ej §3 ITS SfSxfl QilSEI Sx|2| S^sl^Qil £!tt 30IQ. 

2. usoi tubman ^ ?i #3 a-ai 

ty^i^s^h g^h£in ^ g?isrs arsa oiisbi sxi°i hime^! g^ti^e eis 

3. ^SHJ *H^S2J axi 

^ 01310)^ Oil Ol^tJ" dlME^Hf S^Bh2!^S HIOIEfM 21 I Til 0 1 Oil 01^ 

HIMB^ois yyj\ 7si\\, Z%Z\E,&7\±EW ^oB ^EIEIH *! DOOIEFBJ 

?it!- Mti^ e.sai misBi §-*i2j HiME^ej s^hsm sichai. DiieidiME^sj sa-g heiwh- 
m?i «oia ^mu\ mi°j himei-°iqii zri gas fli&s4*eah ?an#2^s-]iF imoii 3 

IE] 2 S?l Dflei HIMEI-oiM 0I1EK3I* §CT ilft^&a, &?\ TilOIU^BJ ^^Oil 2^ 

EIDI thS^I AmHIMEEie ^EIW3W 3PI Slfc* ?3I2#2!^32K g\7| Xfl2#S^B^ IJ^Oii 3^ 

EiDt bi^E^sj Bismol e g^eih Eaiei^ 291 aimhimei-siii- s^eih n 

01 M~ HE^E Hit BWIWI ^1 ohW l^EH^ 2l^5:?|- 4=£!E1 = EJjxl 4:^^ ^sh^^eI 
2K EEil°]^ EHxl E2HAI^E13 g^a- 31EIH ^§311^ ^Ol^fet]" 2I^£!2:M 

S Til 01 e Oil ^ Dj|oi HIEEI-eilF ^Pl 31EI01 ^TiS *!QI ^ E -»S S^0liAi°1 tS^e^AKHI 

7\ A! eh s| ^ HIOIEra ?|^ oiAil^ 5^1 ?ltt ^!A1I^ fiAIM 

{fO^^E^F g^FEin iR&mm ^nmj\ mmms msei sxi^hime^i g^ti^oii ^tmi- 

?il Q|g£!Q. 
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